The cervix is divided into two parts at somewhere between anatomical internal mouth and histological internal mouth. The upper part of cervix is chiefly composed of muscular layer and the lower part of connective tissue. Therefore, the muscular spasm, its sphincter-like activity and its transformation from fundamental dominance to cervical dominance should be considered as being related with the upper segment of the cervix, while ripeness of cervical connective tissue as being related with the lower part of the cervix. A few reports have been presented on the uterine cervix ripening, as it is the most decisive element for the uterine cervix opening at the onset of labor. Danforth et al. (1960) observed the loosening of the cervical connective tissue at the last stage of pregnancy. Some biochemical investigations indicated an increased amount of acid mucopolysac charides in the cervix during this period. In the cervix, however, acid mucopoly saccharides are contained not only in the ground substance but also in the squamous epithelium and the glandular epithelium in a large quantity. Thus, it seemed interesting to investigate tissue changes, such as changes in collagen fibers and mucopolysaccharides, in the ripening of the cervix using histochemical methods. 
MATERIALS AND METHODS

RESULTS
The collagen fibers in the nonpregnant cervix tended to run parallel with each other as comparatively thick bundles . They stained red by van Gieson's picrofuchsin method, and blue with luxol fast blue. When the sections were stained by the silver-impregnation method , they showed brown color. In the pregnant cervix, the fibers appeared to be disintegrated into fine fibrillar components and to form branches. The degree of the disintegration was more severe with the progress of the ripening. Moreover, the collagen fibers changed in quality as follows: 1) an increase in argyrophila ( Fig . 1 ) and 2) a decrease in stainability with luxol fast blue. At the last stage of pregnancy , the collagen fibers stained mostly b lack by the silver-impregnation method . When the picrofuchsin method was followed by the silver-impregnation method , only a small part of the fibers changed to the color of fuchsin. And , almost all the fibers did not show an affinity for luxol fast blue. On the other hand, there were found significant increase of connective tissue cells and decrease of mast cells in the cervical connective tissue during pregnancy. The number of connective tissue cells increased several times as many as a number present in nonpregnancy (Fig . 2) .
In the nonpregnant cervix, the ground substance showed an affinit y for alcian blue at pH 5.8. When the sections were immersed in alcian blue solutions containing different concentrations of magnesium chloride from 0 .01 to 0.15 M, no variation was found in the affinity for alcian blue (Fig . 3) . The affinity was slightly reduced in the presence of magnesium chloride at 0 .2 M, and markedly at 0.6 M. At the last stage of pregnancy , the cervical ground substance showed a strong affinity for alcian blue at pH 5 .8. The affinity was slightly reduced in the 
DISCUSSION
In general, acid mucopolysaccharides are demonstrated histologically by showing a strong affinity for basic dyes. Dempsey et al. (1947) , taking into account the pK values of the carboxyl, phosphate and sulfate groups, suggested that the type of acid group which is responsible for the staining reaction might be deter mined by means of basic dyes buffered at different pHs. At high pH values, however, the carboxyl, phosphate and sulfate groups are all ionized. When basic dyes are buffered at low pH, the anionic sites of the substrate interact with the cations of protein, thus preventing a complete binding with the dye cations. Larsen (1958) showed that at a high temperature, highly concentrated dye cations can exchange with the blocking protein . Electrolytes can split polyanion polycation complexes at pH 2.5 and thereby increase the availability of the polyanion to basic dyes (Mowry and Scott 1967) . Under these conditions, the cervical ground substance stained metachromatically with azure A at pH 2.0 at pregnancy, and at pH 3.0 at the last stage of pregnancy. These results suggest the coexistence of acid mucopolysaccharides which are azurophilic at pH 2.0 or 3.0 and protein.
On the other hand, all polyanions are precipitated by quaternary ammonium salts such as cetylpyridinium chloride, and the water-insoluble polyanion-cetyl pyridinium chloride complexes are soluble in salt solutions, concentration of which is maintained above a certain concentration. According to a model experiment (Scott and Dorling 1965; Sasai 1971a) , hyaluronic acid shows an affinity for alcian blue in the presence of magnesium chloride at 0.1 M, nucleic acids at 0.2 M, chondroitin sulfate B and heparitin sulfate at 0.6 M, chondroitin sulfates A and C at 0.7 M, and heparin at 0.9 M. Furthermore, the pattern of the critical electrolyte concentration of each acid mucopolysaccharide in tissue sections was shown to be similar to that in the model experiment, although the former was about 30% higher than the latter. An affinity of the cervical ground substance studied here for alcian blue slightly reduced in the presence of magnesium chloride at 0.2 M and markedly at 0.6 M at pregnancy. At the last stage of pregnancy, however, the affinity for alcian blue markedly reduced at 0.25 M. Therefore, the affinity for alcian blue at pregnancy may be interpreted as relating to an increased amount of hyaluronic acid. However, the affinity decreased slightly by treatment with streptomyces hyaluronidase, although it was abolished by treatment with chondroitinase ABC. Streptomyces hyaluronidase purified from the culture medium of Streptomyces hyaluronicus degrades only hyaluronic acid (Ohva and Kaneko 1970), and chondroitinase ABC from the extract of Proteus vulgaris adapted to chondroitin sulfate C degrades chondroitin sulfates A, B and C, chondroitin, and hyaluronic acid (Yamagata et al. 1968 ). These enzymes can be applied to tissue sections for the identification of acid mucopolysaccharides (Sasai 1971b; Yamada 1971 Yamada , 1974 . Thus, the results mentioned indicate an increase in the amount of chondroitin during pregnancy.
The collagen fibers of the cervix dissociate during pregnancy. The dissocia tion pattern of the cervical collagen fibers is similar to the pattern in the connective tissues of the pregnant rat symphysis (Ichijo and Sasai, unpublished data). This phenomenon makes it possible to deduce that there is a definite pattern in dissocia tion of the collagen fibers. Fig. 4 shows a scheme of the collagen fibers in dissocia tion process. The dissociation of the collagen fibers is classified in 5 grades.
Grade I. Typical fibers tend to lie straight, but actually many fibers are slightly wavy. Grade I is differentiated from Grade II in the rigidity and straightness of fibers.
Grade II. The fibers show a more wavy course, and begin to dissociate . Grade III. The fibers branch into fibrillar components which show a brush like or feather-like formation.
Grade IV. The dissociation process further progresses and results in many fine branchings. The loosening phenomenon can be observed among the major trunk-bundles of collagen fibers and loosened threads appear within these bundles.
Grade V. All the fibers are branched so that the trunk-bundles can not be recognized under the optical microscope. The greater the dissociation becomes the more progresses the ripening.
The reticular fibers are differentiated from the collagen fibers on argyrophilia; i.e., the former stain black by silver-impregnation and the latter yellow or brown (Fullmer 1965) . At the last stage of pregnancy, argyrophilia appears in the collagen fibers also, taking various shades of color from brown to black . During pregnancy there is an increase of acid mucopolysaccharides in the intercellular space of cervical connective tissue, but there is some doubt as to whether these mucopolysaccharides are combined with the collagen fiber components or simply adhering to the collagen fibers. If the latter is the case, an increase of argyrophilic fibers may be nothing but a surface phenomenon. Therefore, duplicated staining with both silver-impregnation method and picrofuchsin method must be used in order to eliminate this uncertainty from the experiment. If acid mucopolysac charides were merely adhering to and not combining with the collagen fibers, then the fibers should change to the color of fuchsin when stained with picrofuchsin.
The results in the present study show that only a small part of the fibers turn to this color, while almost all the fibers retain argyrophilic. The more immature the collagen fibers are, the more distinct argyrophilia appears. For example, immature collagen fibers at the early stage of fiber formation in embryonic connective tissue show a strong argyrophilia (Wasserman and Kubota 1956 ). Therefore, it may be deduced that in the pregnant cervices, the collagen fibers become immature as they dissociate. This can also be deduced from the fact that the collagen fibers do not stain with luxol fast blue at the last stage of pregnancy. It is well known that reticulin and collagen have practically the same structure (Pearse 1968) . Under electron microscopic observation, both types of fibers show the same periodicity (Wasserman and Kubota 1956; Irving and Tomlin 1954) . Some workers showed that their different coloration is due to the differences which exist between the ground substance surrounding both types of fibers (Gottlob and Hoff 1968; Valdrighi and Vidal 1971) . As mentioned above, acid mucopolysaccharides were increased in cervix during pregnancy and they differed from those in nonpregnant cervix. Thus, the fact that the cervical connective tissue fibers show an argyrophilia in late pregnancy suggests us two possibilities. One possibility is that collagen fibers transform to reticular, fibers, and the other is that collagen fibers depolymerize and reticular fibers appear in their place. The fact that collagen fibers transform to reticular fibers when edema or inflammation is persistently present in loose connective tissue (Melcher 1963) , and also that reticular fibers gradually transform to collagen fibers in the development process of embryonic tissues (Wasserman and Kubota 1956 ) proves the possibility of a mutual transformative relation; i.e., from collagen fibers to reticular fibers and from reticular fibers to collagen fibers. And, an increase of acid mucopolysaccharides in the cervical ground substance in late pregnancy may provide a condition suitable for this transformation.
